Abstract: The study shown in this paper presents the behavior of geomembranes used at the ecological landfills. The influences of the solar radiations has a great importance regarding the correct mounting of the geomembranes. The mathematical model developed for the determination anytime and anywhere in the world
Introduction
The use of geomembranes to the ecological landfill is recognized as a powerful and affordable solution compared to others methods. Lately, special attention is given to using materials that have a low impact on the environment. Installing geomembranes is safe for users, non-toxic, does not pollute, it is safe for the environment and for the human health. With a long life, they do not require frequent replacement [1] .
The temperature which exist at the mounting of the geomembrane is a very important element because a high temperature lead at the inevitable appearance of the plies and these plies could have important consequences regarding the functioning and impermeability of the ecological landfill [11, 12] .
Approximately 90% of the energy generated by the Sun in its central part is transmitted to the surface and then radiated into space through a series of complex radioactive and convective emission processes, absorption and subsequent radiation of different wavelengths in the spectrum continuous or discontinuous [2] , [10] , [13] .
The objective of this study is to develop a software, working in AutoCAD, which can determine the evolution and the level of the solar radiation during a day in every place in world.
Mathematical support
2.1. Apparent movement of the Sun in the sky measured around the pole axis between the meridian plan of the place and circle meridian zone of the star. The simplifying assumption that solar time is equal to the meridian legal ground time, the angle zone is calculated with:
In (1) -Value  is declination, the angle measured between the Sun and the equatorial plane:
Where N is the Julian day, that means the day of the year counted from January 1, with the following equation:
where χ indicates the month and n indicates the day of month [6] . Where, for local conditions, r = 0.55 [6] . Total radiant (Figures 2) flux density is:
Software for calculus of the total solar radiation for anytime and any geographical position
In this chapter is shown the steps which were followed in order to develop Auto Lisp program [7, 8] . The main objective of the software is to calculate the total solar radiation for anytime and any geographical position. In AutoCAD is loaded a map of Romania ( Figure 3A ) that has been scaled using scale grid so that 1 unit is equal to 1 km and over the map, the contour of the Romania map using PLINE command was drawn. This outline was processed turning straight lines into Spline segments ( Figure 3B) . Then, over contour map were drawn parallels and meridians approximated by straight lines and arcs ( Figure 4A ) and at the intersection of meridians, approximated by straight lines was determined the geographic North Pole position. On the virtual map the main cities of Romania were positioned ( Figure 4B ); N coordinates reported to the fixed coordinate system on the virtual map; -Subroutine that takes the coordinates of a location on the map and turn them into geographic coordinates expressed in degrees of latitude and longitude; -Subroutine that calculates the total solar radiation from latitude and longitude location and the date on which the calculation is made.
The core calculation was completed with the following subroutines: -Code sequence of predefined locations calculation that calculates the total radiation for values x, z Cartesian values reported to the fixed coordinate system located in the lower left corner of the map; -Code sequences for the determination of distances between two points on the maps or between a location and the geographic North Pole. These subroutines are called from a pull-down menu stored in a .mnu file, which allows direct loading by displaying a custom menu. Also, the AutoCAD menu (acad.mnu file) was modified to allow direct access to the program for the calculation of total radiation by pressing a radio button. As we can to observe the button "radiation calculus" (calcul radiatie) has included as distinct button in menu "File" from Auto CAD. The submenu which appear after pushing the button has facilities such as: Maps (Harti), Add new location (Adaugare locatie) or input the existent locations grouped in letters intervals (A-C, D-I, M-S, T-Z).
The input data are "the location" and period of time where the geomembrane installation is desired. The obtained results after running the software are shown as a suggestive diagrams. Each diagram is related to a day of the studied period and the total solar flux density is evaluated at any time.
In the following figures are shown the diagrams regarding total solar radiation in Bucharest in every first day of the odd month of the 2012 year. These results was obtained with the designed software. 
Conclusions
Personal contributions have made a theoretical significance but also a strong practical. Such mathematical modeling carried out on the calculation of the density of the total radiant flux at a certain day, hour to a location once formed the basis of achievements with software Auto LISP an application computerized calculation of the total solar radiation at the time and location determined by user to obtain the best strategy of installing the membrane.
A new further research could been the study of the temperature's gradient of the geomembrane using Finite Elements Method. Numerical studies on membrane behavior after its surface temperature variation emphasize the important role of environmental conditions while installation.
As we know, the geomembranes, used for ecological landfill during the assembly process, are exposed to the sun radiation. These elements due to thermal expansion may be folded the geomembranes. The plies which appear in exploitations could damage the geomembrane with bad consequences on the good functioning and on the non-permeability of the ecological landfill.
In that case, the program presented in this paper can be a good tool for the evaluation of the total solar radiation flux during the assembling process. Also, this program can be installed on a mobile computer and the initial data can be obtained from a GPS device.
We consider that the study is very important in order to achieve a good and correct mounting of the geomembrane.
